About one-half of the patients with congestive heart failure have preserved left ventricular ejection fraction (HFpEF).
, making it difficult to make inferences from the prognostic and treatment features that apply to other HFpEF patients. Untreated, patients with restrictive cardiomyopathies have, in general, poor outcomes (7) . However, early diagnosis can lead to improved symptoms, prevent end-organ damage, and improve survival. Table 1 summarizes general and specific diagnostic features of these syndromes.
RESTRICTIVE CARDIOMYOPATHIES
The restrictive cardiomyopathies have been traditionally classified as primary or secondary to other diseases, such as storage or infiltrative disorders (3) .
The definition of restrictive cardiomyopathies is on the basis of anatomic, histological, and physiological criteria, namely the presence of abnormal LV diastolic filling associated with intracellular or interstitial infiltration and/or fibrosis in the absence of LV dilation. Many infiltrative myocardial disorders (e.g., hemochromatosis) may manifest as either restrictive or dilated cardiomyopathy. Others, such as cardiac sarcoidosis, present almost exclusively with a dilated phenotype, whereas some forms of hypertrophic cardiomyopathy present with a restrictive phenotype (8) . This review is limited to only those conditions that may present with a restrictive phenotype. PRIMARY RESTRICTIVE CARDIOMYOPATHY. Primary (idiopathic) restrictive cardiomyopathy is a rare condition that may present in both children and adults (10, 11) . Increased myofilament sensitivity to calcium, as well as increased accumulation of desmin and collagen type III, has been implicated in the pathophysiology of this condition (12) (13) (14) (15) . Both familial and sporadic cases have been described (16, 17) .
Familial cases are usually characterized by autosomal dominant inheritance with incomplete penetrance.
Mutations in genes encoding the sarcomeric proteins troponin I, troponin T, alpha cardiac actin, and beta-myosin heavy chain, which are similar to those associated with hypertrophic cardiomyopathy, are implicated (18, 19) . Skeletal myopathy may also be present. Heart transplantation is an effective therapy for patients with end-stage primary restrictive cardiomyopathy (20, 21) , but is contraindicated in the presence of severe pulmonary hypertension, which is commonly present in this condition.
SECONDARY RESTRICTIVE CARDIOMYOPATHIES.
Secondary restrictive cardiomyopathies are subclassified as infiltrative, noninfiltrative, and storage disorders. In infiltrative disorders, abnormal deposits occur in the interstitial space, whereas in storage disorders, deposits occur within the cell. Echocardiography demonstrates increased wall thickening and restrictive LV filling that may improve after cessation of therapy (62).
P o s t -r a d i a t i o n h e a r t d i s e a s e . Post-radiation heart
disease is a noninfiltrative disorder that occurs as a result of endothelial cell damage and subsequent microvascular dysfunction due to fibrosis. In the ventricular tissue of irradiated hearts, there is a significant increase in total tissue collagen concentration (63), leading to decreased distensibility.
Radiation affects all tissues, including the coronary vessels, heart valves, and pericardium ( Figure 3) . Parasternal long-axis 2-dimensional (A) and color Doppler (B) images. In most cases, additional histological criteria and genetic analysis are required to confirm the specific diagnosis: 1 ¼ hypertensive heart disease; PRKAG2 ¼ protein kinase AMP-activated noncatalytic subunit gamma 2; other abbreviations as in Figure 1 . There is no specific treatment for this condition other than standard HF drugs. Implantable cardioverter-defibrillators are used for prevention of SCD, but a survival benefit has not been demonstrated. A proposed algorithm to identify the probable etiology of HFpEF is shown in Figure 5 . The diminished venous return to the left heart during inspiration results in a septal shift to the left, with the opposite effect during expiration.
Sodium restriction and diuretic agents are useful to reduce edema and hepatic congestion in patients with mild pericardial constriction (98) 
